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本研究は、交差する ac- および dc-磁場下にある原子の擬エネルギー構造の探求と、その特異
な量子状態に対する振動磁場パラメータ（ピーク磁場の強さや振動数）による量子制御の可能
性を目指した理論的研究である。当該系の大規模計算に対処可能な新しい効率的な数値計算法




In the present study, the theoretical investigation has been planned, aimed at 
examining quasi-energy structures of atoms under crossed ac- and dc- magnetic fields, 
and at exploring the possibility of quantum control of the associated states with an 
anomalous character with respect to parameters of the oscillating magnetic field such 
as its peak strength and frequency. We have developed a new method of numerical 
calculations complete with sufficient efficiency, by which a necessity of a large-scaled 
computation for the physical system of concern is remedied. Further, it is found that 
there is a physical analogy and a relation with the phenomenon of dynamic 
Wannier-Stark ladder in semiconductor superlattices. 
 
交付決定額 
                               （金額単位：円） 
 直接経費 間接経費 合 計 
2007 年度 2,400,000 720,000 3,120,000 
2008 年度 500,000 150,000 650,000 
2009 年度 500,000 150,000 650,000 
年度  
  年度  












研究期間：2007 ～ 2009  
課題番号：19540413 
研究課題名（和文） 交差する振動磁場中の原子の擬エネルギー構造と量子制御 
                     
研究課題名（英文） Quasienergy Structure and Quantum Control of Atoms under Crossed 
ac-dc Magnetic Fields 
研究代表者 
















































































































① Nobuya Maeshima, Kenji Yonemitsu, and 
Ken-ichi Hino, Photoinduced dynamics 
in the one-dimensional two-orbital 
degenerate Hubbard model, Journal of 
Physics: Conference Series (to be 
published)(2010). 査読有 
  
② T. Shirahama, X. M. Tong, K. Hino, and 
N. Toshima, Atomic photoabsorption 
process controlled by static and 
oscillating magnetic fields, Phys. Rev. 
A 80, 043414(6 pages)(2009). 査読有 
③ N. Maeshima, K. Yonemitsu, and K. Hino, 
Photogenerated polaronic state in a 
one-dimensional dimerized Mott 
insulator K-TCNQ, Journal of Physics: 
Conference Series 148, 012005(4pages) 
(2009). 査読有 
④ K. Yashima, K. Oka, K. Hino, N. 
Maeshima, X. M. Tong, Anomalous 
Exciton Spectra of Laser-Driven 
Semiconductor Superlattices, Solid 
State Commu. 149, 823-826 (2009). 査
読有 
⑤ X. M. Tong, K. Hino, and N. Toshima, A 
new time-dependent scattering theory 
and its application to the capture of 
antiprotons by atoms, Journal of 
Physics: Conference Series 185, 012047 
(2009). 査読有 
⑥ X. M. Tong, K. Sasaki, K. Hino, and N. 
Toshima, Space distribution of the 
rescattering electron wavepacket in 
the laser-atom interactions, Journal 
of Physics: Conference Series 185, 
012048 (2009). 査読有 
⑦ Yasuo Yoshida, Tatsuya Kawae, Yuko 
Hosokoshi, Katsuya Inoue, Nobuya 
Maeshima, Koichi Okunishi, Kiyomi 
Okamoto, Toru Sakai, Magnetic Field 
versus Temperature Phase Diagram of 
the Spin-1/2 Alternating Chain 
Compound F5PNN, J. Phys. Soc. Jpn. 78, 
074716(5pages)  (2009).査読有 
⑧ K. Hino, X. M. Tong and N. Toshima, 
Interacting dynamic Wannier-Stark 
ladderdriven by a periodic pulse train, 
Phys. Rev. B 77, 045322(19pages)  
(2008). 査読有 
⑨ X. M. Tong, K. Hino and N. Toshima, 
Anomalous Bumpy Structures in the 
Capture Cross-Sections of Antiprotons 
by Helium、Phys. Rev. Lett. 101, 
163201(4pages)  (2008).  査読有 
⑩ Ken Onda, Sho Ogihara, Kenji Yonemitsu, 
Nobuya Maeshima, Tadahiko Ishikawa, 
Yoichi Okimoto, Xiangfeng Shao, 
Yoshiaki Nakano, Hideki Yamochi, Gunzi 
Saito, and Shin-ya Koshihara, 
Photoinduced Change in the Charge 
Order Pattern in the Quarter-Filled 
Organic Conductor (EDO-TTF)2PF6 with a 
Strong Electron-Phonon Interaction, 
Physical Review Letters 101, 
067403(4pages) (2008). 査読有 
⑪ Nobuya Maeshima and Kenji Yonemitsu, 
Polaronic States with 
Spin-Charge-Coupled Excitation in a 
One-Dimensional Dimerized Mott 
Insulator K-TCNQ, Journal of the 
Physical Society of Japan 77, 074713 
(2008). 査読有 
⑫ X. M. Tong, K. Hino, N. Toshima and J. 
Burgdorfer、Computational methods in 
the laser-atom interactions、Journal 
of Physics: Conference Series  88, 
012047(8pp)  (2007). 査読有 
⑬ X. M. Tong, S. Watahiki, K. Hino, and 
N. Toshima、Numerical observation of 
the rescattering wavepacket in 
laser-atom interactions, Phys. Rev. 
Lett. 99, 093001(4 pages)  (2007).  
査読有 
⑭ X. M. Tong, T. Shirahama, K. Hino, and 
N. Toshima、 Time-dependent approach 
to three-body rearrangement 
collisions: application to the capture 
of heavy negatively-charged particles 
by hydrogen atoms、Phys. Rev. A 75, 
052711(7pages)  (2007).   査読有 
⑮ Kenji Yonemitsu, Nobuya Maeshima, and 
Tatsuo Hasegawa, Suppression of 
rectification at metal-Mott-insulator 
interfaces, Physical Review B 76, 
235118 (2007). 査読有 
⑯ Kenji Yonemitsu and Nobuya Maeshima、
Photoinduced melting of charge order 
in a quarter-filled electron system 
coupled with different types of 
phonons、Physical Review B  76, 075105 
(2007). 査読有 
⑰ Nobuya Maeshima and Kenji Yonemitsu、 
Charge-Transfer Excitations in 
One-Dimensional Dimerized Mott 
Insulators、Journal of the Physical 
Society of Japan 76, 074713 (2007). 査
読有 
⑱ X. M. Tong, K. Hino, N. Toshima and J. 
Burgdorfer、Computational methods in 
the laser-atom interactions、 Journal 
of Physics: Conference Series 88, 
012047 (2007). 査読有 
⑲ K. Hino, X. M. Tong, and N. Toshima、
Interacting Dynamic Wannier-Stark 
Ladder Driven by a Pulse Train with 
Periodic Repetition: Removal of 
Interminiband Interactions and 
Negative Absorption、AIP Conference 
Proceedings 893, 459-460 (2007) [28th 
Intern’l Conf. on the Physics of 






















造と安定性"、第３回 DYCE シンポジウム 
京都大学吉田キャンパス ICEMS, 2010 年


















ム 京都大学吉田キャンパス ICEMS, 
2009 年 8 月 20-21 日 
⑨ 前島展也，日野健一，米満賢治, "2 軌道
ハバード鎖における光誘起ダイナミクス
",日本物理学会 第 64 回年次大会（立教




ル異常",日本物理学会 第 64 回年次大
会（立教大/立教池袋中・高）2009 年 3
月 28 日 
⑪ 久々宇篤志，日野健一，前島展也，仝暁
民，戸嶋信幸、"レーザー駆動半導体
Wannier-Stark 階段における Floquet 状
態のカオス散乱",日本物理学会 第 64
回年次大会（立教大/立教池袋中・高）2009





東京大学武田先端知ビル 5F 武田ホール, 
2008 年 11 月 29 日-12 月 1日 
⑬ Nobuya Maeshima, Kenji Yonemitsu, 
and Ken-ichi Hino, "Photogenerated 
polaronic state in a 
one-dimensional dimerized Mott 
insulator K-TCNQ", PIPT2008 (Osaka 




（岩手大） 2008 年 9月 22 日 
⑮ 前島展也，米満賢治, "2 量化した 1次元
モット絶縁体におけるポーラロン状態の
解析",日本物理学会 第 62 回年次大会




日野 健一（HINO KENICHI） 
筑波大学・大学院数理物質科学研究科・
教授 
  研究者番号：90228742 
 
(2)研究分担者 
  前島 展也（MAESHIMA NOBUYA） 
筑波大学・大学院数理物質科学研究科・
助教 
  研究者番号：90390658 
 
